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Abstract

:

Non-obstructive coronary artery disease occurs in 3.5–15% of patients presenting with acute myocardial infarction. This group of patients has a poor prognosis. Identification of factors that predict worse outcomes in myocardial infarction with non-obstructive coronary arteries (MINOCA) is therefore important. Patients with a diagnosis of MINOCA (n = 110) were enrolled in this single-center, retrospective registry. Follow-up was performed 12, 24 and 36 months after discharge. The primary composite endpoint was defined as myocardial infarction, coronary revascularization, stroke or TIA, all-cause death, or hospital readmission due to any cardiovascular event. The mean age of the study group was 64.9 (± 13.5) years and 38.2% of patients were male. The occurrence of the primary composite endpoint was 36.4%. In a COX proportional hazards model analysis, older age (p = 0.027), type 2 diabetes (p = 0.013), history of neoplasm (p = 0.004), ST-segment depression (p = 0.018) and left bundle branch block/right bundle branch block (p = 0.004) by ECG on discharge, higher Gensini score (p = 0.022), higher intraventricular septum (p = 0.007) and posterior wall thickness increases (p = 0.001) were shown to be risk factors for primary composite endpoint occurrence. Our study revealed that several factors such as older age, type 2 diabetes, ST-segment depression and LBBB/RBBB in ECG on discharge, higher Gensini score, and myocardial hypertrophy and history of neoplasm may contribute to worse clinical outcomes in MINOCA patients.
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1. Introduction


The mechanism of myocardium damage in patients with myocardial infarction and non-obstructive coronary arteries (MINOCA) is diverse [1]. This clinical entity characterizes by heterogeneity and has a specific impact on prognosis and different treatment strategies [2]. Cardiology organizations define MINOCA as myocardial infarction with a lack of significant lesions in coronary arteries in angiography (diameter stenosis < 50%), and these, together with coronary microcirculation impairment, may be linked to a diagnosis of MINOCA [3]. Disorders mimicking MINOCA and not directly related to the coronary circulation include, among others, myocarditis, pericarditis, prothrombotic conditions, stroke, sepsis, pulmonary embolism, kidney and heart failure, as well as other heart and large vessel diseases, causing cardiac malfunctions, such as tachyarrhythmia, heart valve defects (aortic stenosis), cardiomyopathy (including stress-cardiomyopathy) or aortic diseases [4].



A large minority (24%) of patients diagnosed with MINOCA were shown to develop major adverse cardiac events during a one-year clinical follow-up [5]. Therefore, in this group of patients, the improvement of prognosis and quality of life depends on appropriate diagnosis and therapy oriented towards the etiology and disease mechanism of MINOCA.



The European Society of Cardiology (ESC) and American Heart Association (AHA) published statements on MINOCA emphasizing the heterogeneity of this patient group [2,6]. Both statements recommend using MINOCA as a working diagnosis directly after confirming non-obstructive coronary artery disease by angiography in patients manifesting with myocardial infarction (MI) [1]. At this point, the search for underlying causes of secondary myocardial injury should be investigated [7]. Although these patients have relatively poor outcomes, there is little data on clinical factors influencing the outcomes of MINOCA patients.



Therefore, we investigated factors that may be associated with long-term outcomes in patients diagnosed with MINOCA.




2. Materials and Methods


The study was conducted as a single-center, retrospective registry of consecutive patients with MINOCA. The center was a high-volume hospital with an emergency department with 24/7 percutaneous coronary intervention capability. Patients were followed-up after 12, 24 and 36 months. According to ESC guidelines, MINOCA was defined as myocardial infarction and non-obstructive coronary arteries (absence of ≥50% diameter stenosis in an epicardial artery) [8,9]. Index data were collected between January 2016 and June 2019 and were selected from 3696 patients who underwent coronary angiography due to acute MI. Of these, 136 patients were diagnosed with MINOCA. During the study, 26 patients were lost to follow-up, and we enrolled 110 adult patients (STEMI: n = 24 and NSTEMI: n = 86) with no significant lesions in epicardial coronary arteries (<50% diameter stenosis in an epicardial artery). In some cases, additional data on intravascular ultrasound and optical coherence tomography were also available. Elimination of patients from the suspected MINOCA group who, ultimately did not have a diagnosis of MINOCA (e.g., myocarditis or stress cardiomyopathy) was carried out. Patients were divided into two groups: event present and event free group. Our study did not receive any external funding. The study protocol complied with the Declaration of Helsinki and was approved by the Jagiellonian University Medical College Ethics Committee (application No. 1072.6120.279.2018). Study flowchart is presented in Figure 1.



Patients were diagnosed with acute MI according to the 4th Universal Definition of Myocardial Infarction [10]. Patients with ST-elevation myocardial infarction (STEMI) had coronary angiography performed and percutaneous angioplasty (PCI) if indicated in compliance with the European Guidelines [8]. Urgency of coronary angiography in patients with non-ST-elevation myocardial infarction (NSTEMI) was set according to their estimated risk. Patients with obstructive coronary artery disease were either referred for revascularization (angioplasty or coronary artery bypass graft) or conservative treatment according to guidelines. Further diagnostic tests such as chest computed tomography, cardiac magnetic resonance, 24 h ECG registration, and transesophageal echo, etc. were performed in patients with MINOCA according to clinical presentation and the results of all routine tests performed at baseline.



2.1. Demographic and Laboratory Data


Patients’ demographics, medical history, laboratory tests, echocardiographic data and medication were collected and verified from in-person interviews and medical records. Body mass index (BMI) was calculated as weight (kg) divided by height squared (m2). Concentrations of fasting blood glucose (FBG), triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), creatinine, and high-sensitive C-reactive protein (hs-CRP) were tested with an automatic biochemistry analyzer. The N-terminal pro-B-type natriuretic peptide (NT-proBNP) and cardiac troponin I (TnI) values at admission were recorded.




2.2. Echocardiography


A two-dimensional transthoracic echocardiography was performed by a trained physician at baseline and before hospital discharge. All measurements were carried out according to the recommendations of the American Society of Echocardiography and the European Association of Echocardiography [11].




2.3. Angiography


Patients without obstructive coronary arteries (no lesions with ≥50% diameter stenosis on angiography) were qualified for conservative treatment and further evaluation of the clinical cause of MINOCA. The Gensini score was calculated by summation of the individual coronary segment scores [12].




2.4. Follow-Up


Clinical follow-up was performed at 12, 24 and 36 months. The primary composite endpoint was defined as myocardial infarction, percutaneous coronary intervention, stroke or TIA, all-cause death, or hospital readmission due to any cardiovascular event.




2.5. Statistical Methods


Quantitative variables were reported as numbers and percentages. Qualitative variables with normal distribution were expressed as mean values with standard deviation, or median with standard deviation. Data normality was achieved using the Kolmogorov–Smirnov and Shapiro–Wilk tests. Qualitative variables were compared using Chi-squared tests, while continuous variables were compared using the Mann–Whitney or Student’s t-test. The univariate and multivariate Cox proportional hazards model was used to calculate the hazard ratio (HR) and 95% confidence interval (CI). Survival probability (Kaplan–Meier survival estimate) was compared using the log-rank test. A value of p < 0.05 was established as statistically significant. Only complete data were included in regression analysis. Statistical analysis was performed using SPSS v.26 (New York, NY, USA) and R-Studio, v.1.3 (Boston, MA, USA) software.





3. Results


We analyzed the data from 110 consecutive patients (38.2% males) with MINOCA. The occurrence of the primary composite endpoint was observed in 40 patients. The mean age of patients was 64.9 (±13.5) years and the BMI was 27.7 (±5.44) kg/m2. Arterial hypertension and dyslipidemia were the most frequent risk factors. Depending on primary composite endpoint occurrence, we segregated the study participants into two subgroups, with detailed clinical characteristics presented in Table 1. The mean follow-up duration in a whole study group was 724 (±308) days. Patients in the event-positive subgroup were older compared to the control group (68.4 vs. 62.9 years, p = 0.04) and had higher occurrences of type 2 diabetes and a history of neoplasm (30.0% vs. 12.9%, p = 0.035 and 20.0% vs. 4.29%, p = 0.013, respectively). No significant differences in laboratory test results between the two subgroups were observed and heart rhythm types in ECG performed on discharge were similar. Occurrence of left bundle branch block (LBBB) or right bundle branch block (RBBB) by ECG on discharge was more frequent in event-positive subgroup (22.2% vs. 4.41%, p = 0.009), with a similar result for ST-segment depression (25.0% vs. 8.82%, p = 0.035). The Gensini score was higher in the event-positive group compared to the control group (11.2 ± 9.33 points vs. 7.78 ± 5.77 points, p = 0.034) and patients from the event-positive subgroup had a thicker intraventricular septum (IVS) and left ventricular posterior wall (PW) by ECG on discharge (12.1 ± 2.39 mm vs. 10.8 ± 1.86 mm, p = 0.006 and 11.1 ± 2.39 mm vs. 9.93 ± 1.6 mm, p = 0.006, respectively).



Pharmacotherapy at discharge is presented in Table 2. In the group of patients without a primary composite endpoint, β-blockers, statins, and SAPT were used more frequently, while patients from the other group were more often treated with Ca-blockers, ACEI/ARB, DAPT, DAPT+OAC and OAC. However, differences between those groups did not reach statistical significance.



Clinical outcomes after 3 years are listed in Table 3.



3.1. Kaplan–Meier Survival Estimator


Kaplan–Meier survival estimators indicated that primary composite endpoint-free survival is worse in patients with LBBB or RBBB present in ECG on discharge compared to patients without BBB (p = 0.011) (Figure 2A) and patients with a history of neoplasm in comparison to those with no prior neoplasm (p = 0.0068) (Figure 2B).




3.2. The Univariate Cox Proportional Hazards Model Analysis


The univariate Cox proportional hazards model analysis was made with the aim of determining the variables associated with primary composite endpoint occurrence (Figure 3). Age (additional 10 years; HR 1.33; 95% CI 1.03–1.71, p = 0.027), type 2 diabetes (HR 2.41; 95% CI 1.21–4.82, p = 0.013) and a history of neoplasm (HR 3.2; 95% CI 1.46–7.02, p = 0.004) were independently associated with primary composite endpoint occurrence. Furthermore, ST-segment depression by ECG on discharge (HR 2.49; 95% CI 1.17–5.32, p = 0.018), RBBB/LBBB by ECG on discharge (HR 3.16; 95% CI 1.44–6.96, p = 0.004), Gensini score (HR 1.18; 95% CI 1.02–1.35, p = 0.022), IVS thickness (additional 2 mm; HR 1.48; 95% CI 1.11–1.96, p = 0.007) and PW thickness (additional 2 mm; HR 1.66; 95% CI 1.23–2.23, p = 0.001) were diagnostic results found to be independent risk factors for primary composite endpoint occurrence.




3.3. The Multivariate Cox Proportional Hazards Model


Using the multivariate Cox proportional hazards model, we confirmed four variables as risk factors of primary composite endpoint occurrence, namely age (additional 10 years; HR 1.56; 95% CI 1.05–2.33, p = 0.027), a history of neoplasm (HR 3.72; 95% CI 1.12–12.33, p = 0.032), RBBB/LBBB in ECG on discharge (HR 3.65; 95% CI 1.13–11.73, p = 0.030) and PW thickness (additional 2 mm; HR 2.22; 95% CI 1.29–3.81, p = 0.004) (Figure 4).





4. Discussion


The main findings from our study demonstrate that older age, diabetes, a history of neoplasm, ST-segment depression and RBBB/LBBB in ECG on discharge, higher Gensini score and higher thickness of IVS and PW are associated with worse long-term outcomes in patients presenting with MINOCA.



We enrolled all patients diagnosed with MINOCA in the mentioned time period, initially blinded for a clinical outcome to minimize the risk of selection bias. We gathered all available follow-up data to reduce information bias.



Diagnosis and treatment of patients who present with symptoms of MI and non-obstructive coronary arteries remain an unresolved clinical issue. Recent data demonstrated that no significant stenosis was found by coronary angiography in 10–20% of patients presenting with MI [4,13,14,15]. This phenomenon raised important but unanswered questions regarding the pathogenesis, diagnosis and treatment of MINOCA. The rate of adverse cardiovascular events and death is comparable between MINOCA and MI with obstructive coronary arteries [16]. In an analysis of approximately 2700 patients, Safdar et al. showed that patients with MINOCA and patients with AMI had comparable one-year mortality [17]. Kang et al. demonstrated a similar 12-month MACE rate in patients with MINOCA compared to patients with MI and either single or double-vessel CAD [18]. We observed relatively low mortality (13%) in MINOCA patients during a 3-year follow-up in a large retrospective study [5].



A recent multi-center cohort study of 16,849 MINOCA patients reported the rate of MACE events over 12 months at 18.7%, and one out of every five MINOCA patients suffered a major adverse event [19]. Therefore, additional risk stratification to further refine new clinical predictive factors is essential to identify MINOCA patients who are at increased risk of new MACE events.



The presented results suggest age, type 2 diabetes, a history of neoplasm, ST-segment depression and LBBB/RBBB by ECG on discharge, and increased thickness of IVS and PW as risk factors for worse long-term outcomes in patients with MINOCA.



In the 3-year follow-up, we observed approximately 36% of primary endpoint occurrence.



In a recent study, diabetes and age were shown as risk factors for ACS re-admission in patients with MINOCA [20]. Patients with diabetes and non-obstructive coronary artery disease can be characterized with a comparable risk of MI occurrence in ten years compared to the general population [21]. Moreover, Paolisso et al. indicated that type 2 diabetes in MINOCA patients results in higher death and MACE rate [22].



Active cancer was observed as a risk factor for MINOCA occurrence compared to patients with MI and obstructive coronary artery disease [23]. In a recent study, a history of former or active cancer was associated with a more frequent Takotsubo syndrome diagnosis. Moreover, diagnosis of MINOCA should be an indication for further investigation for the presence of an occult malignancy [24], potentially caused by thromboembolism, which is often suggested as an important pathomechanism of this process. These observations might be an explanation for the high rate of all-cause mortality observed in our registry as well.



In a large cohort study, Bansilal et al. assessed long-term outcomes in patients with RBBB, LBBB and no BBB registered on the initial ECG [25]. In that study, during the 7-year observation, MACE occurrence in patients with LBBB and RBBB was similarly higher in comparison to those without BBB. In this period, patients with RBBB were more likely to undergo pacemaker implantation. Both RBBB and LBBB groups were more likely to develop heart failure. In nearly 17-year observations of patients with RBBB and LBBB, patients had a higher mortality rate than those without BBB. However, after adjustment for risk factors and mortality only risk associated with LBBB remained significant [25]. To the best of our knowledge, a connection between BBB and worse outcomes in patients with MINOCA has not yet been described in the literature.



Although MINOCA patients do not have significant stenosis in coronary arteries by definition, they may present with insignificant coronary artery plaques. Therefore, 38% of patients with MINOCA still had observable plaque rupture and ulceration [16]. Ciliberti et al. observed that patients presenting with MINOCA and mild coronary artery disease (stenoses ≥30% but <50%) of three vessels or left main coronary artery characterized with worse long-term clinical outcomes in comparison to a mild coronary artery of one or two vessels [26]. Moreover, atherosclerosis may affect the whole vascular system and cause cardiovascular adverse events as a result [27]. There is scant literature concerning the extent of atherosclerotic plaques in coronary arteries characterized by the Gensini Score, and its impact on the clinical outcomes for MINOCA patients is therefore limited. Eskerund et al. demonstrated that left ventricle hypertrophy is an independent risk factor for both the occurrence and extent of MI in a group of MINOCA patients [28].



ST-segment elevation or depression by ECG at admission substantially modifies the management of patients presenting with ACS. Pelliccia et al. presented a meta-analysis including nearly 37,000 patients and indicates that ST-segment depression in ECG on admission is related to worse outcomes [1]. There is not enough data in the literature about the impact of ST changes in ECG on discharge on long-term prognosis in patients with MINOCA.



In a MicroCAD study, Eskerund et al. presented that left ventricular hypertrophy (LVH) expressed by increased thickness of IVS and PW is more common in patients with CAD and non-obstructive coronary arteries [28]. Furthermore, another study that analyzed patients with STEMI stated that LVH is associated with larger infarct size and worse outcomes in comparison to patients with STEMI and no LVH [29].



In our study, patients presenting with MINOCA were 3.7% of all acute myocardial infarction patients. However, this is significantly fewer than MINOCA occurrences published in recent articles [4,13,14,15]. The data for this study were assembled after the first mention of the MINOCA phenomenon, as released in the ESC guidelines on Management of Acute Myocardial Infarction in Patients Presenting with ST-Segment Elevation [8]. The current majority of investigations are based on data captured after the actualization of the MINOCA strategy in 2020 [9]. This appears to be the main reason for this discrepancy.



Treatment and secondary prevention in patients diagnosed with MINOCA is a key issue since this group can be characterized by a long-term prognosis compared to patients with MI and obstructive coronary artery disease. It was shown that ACEI and statins reduce the risk of long-term adverse event occurrences in patients with a history of MINOCA [5,30]. Furthermore, β-blockers seemed to improve the long-term prognosis for MINOCA patients [5,31]. Conversely, double antiplatelet therapy did not substantially change the prognosis in this group [5,30]. The lack of significant impact of pharmacological therapy on long-term outcomes observed in our registry might be an expression of the small sample analyzed.



Patients with a working diagnosis of MINOCA appear to be a strongly heterogeneous group. Conducting complex diagnostics (i.e., intravascular imaging, testing for coronary vasospasm and coronary microcirculation disorder, cardiac magnetic resonance imaging, transesophageal echocardiography, 24 h ECG registration) in these patients can lead to multiple details of the final diagnosis. Analysis of risk factors that will produce worse patient outcomes and specific treatments for the underlying cause of MINOCA is expected to reduce the rate of cardiovascular adverse events and cardiovascular readmissions. This detailed diagnostic and treatment process is especially important during the global COVID-19 pandemic when national healthcare systems suffer from outnumbered needs for hospitalization [32]. Re-admission in those conditions may meet difficulties and finally lead to extended numbers of severe complications including deaths.



Study Limitations


This was a single-center study, the retrospective nature of which limited the amount and quality of the data gathered for analysis. However, consecutive patients were enrolled to generate representative clinical data. Long-term clinical follow-up of all patients was also not available. Most importantly, the study was carried out in a period where no clear algorithm for MINOCA assessment was established. The data in this study were gathered before 2020 and guidelines for the management of acute coronary syndromes without persistent ST-segment elevation including the actualized approach in MINOCA had not been outlined yet [9]. Application of the newest guidelines in MINOCA would result in conducting more complex diagnostics (i.e., intravascular imaging, testing for coronary vasospasm and coronary microcirculation disorder, cardiac magnetic resonance imaging, transesophageal echocardiography, 24 h ECG registration).





5. Conclusions


Our study revealed several factors associated with worse long-term outcomes in patients presenting with MINOCA, including typical cardiovascular risk factors such as older age and type 2 diabetes which in consequence may lead to the development of atherosclerotic lesions characterized by the Gensini score. What is more, myocardium hypertrophy, expressed by an increased intraventricular septum and posterior wall thickness which may be associated with the presence of RBBB, LBBB or ST-segment depression in ECG, was also identified as one of those risk factors. History of neoplasm may also have contributed to worse outcomes in MINOCA patients.
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Figure 1. Flowchart of the study. Abbreviations: MINOCA—myocardial infarction and non-obstructive coronary arteries. 
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Figure 2. Primary composite endpoint free survival in patients with MINOCA and RBBB/LBBB in ECG on discharge (A) and history of neoplasm (B) (Kaplan–Meier estimator). Abbreviations: RBBB—right bundle branch block, LBBB—left bundle branch block, NPL—neoplasm. 
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Figure 3. The univariate Cox proportional hazards model for primary composite endpoint occurrence. Abbreviations: HR—hazard ratio, RBBB—right bundle branch block, LBBB—left bundle branch block, IVS—intraventricular septum thickness, PW—posterior wall thickness. 
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Figure 4. The multivariate Cox proportional hazards model for primary composite endpoint occurrence. Abbreviations: HR—hazard ratio, RBBB—right bundle branch block, LBBB—left bundle branch block, IVS—intraventricular septum thickness, PW—posterior wall thickness. 
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Table 1. Baseline characteristics of the whole study group. Comparison between subgroups divided based on primary composite endpoint occurrence (myocardial infarction, percutaneous coronary intervention, stroke or TIA, all-cause death, re-admission due to cardiovascular event).
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Study Group

	
Primary Composite Endpoint

	
p Value




	
No

	
Yes




	

	
n = 110

	
n = 70

(63.7%)

	
n = 40

(36.3%)






	
Sex, male n (%)

	
42 (38.2%)

	
27 (38.6%)

	
15 (37.5%)

	
0.917




	
Age

	
64.9 (13.5)

	
62.9 (13.4)

	
68.4 (13.3)

	
0.040 *




	
BMI

	
27.7 (5.44)

	
27.5 (5.04)

	
28.2 (6.27)

	
0.607




	
Follow-up duration (days)

	
724 (308)

	
725 (305)

	
721 (317)

	
0.939




	
Medical history:

	

	

	

	




	
Arterial hypertension

	
76 (69.1%)

	
44 (62.9%)

	
32 (80.0%)

	
0.064




	
Dyslipidemia

	
58 (52.7%)

	
34 (48.6%)

	
24 (60.0%)

	
0.257




	
Diabetes type 2

	
21 (19.1%)

	
9 (12.9%)

	
12 (30.0%)

	
0.035 *




	
Smoking

	
24 (21.8%)

	
16 (22.9%)

	
8 (20.0%)

	
0.743




	
Neoplasm

	
11 (10.0%)

	
3 (4.29%)

	
8 (20.0%)

	
0.013 *




	
Prior ACS

	
11 (10.0%)

	
4 (5.71%)

	
7 (17.5%)

	
0.063




	
Laboratory tests:

	

	

	

	




	
Peak hsT troponin

	
0.48 (0.59)

	
0.53 (0.66)

	
0.39 (0.42)

	
0.238




	
Peak CKMB

	
38.2 (30.0)

	
40.9 (33.1)

	
33.5 (23.4)

	
0.230




	
WBC

	
9.59 (4.06)

	
9.74 (4.15)

	
9.32 (3.94)

	
0.595




	
HGB

	
13.6 (1.91)

	
13.8 (2.14)

	
13.4 (1.42)

	
0.324




	
LDL

	
2.85 (1.08)

	
2.86 (1.06)

	
2.83 (1.14)

	
0.880




	
CRP

	
13.2 (42.5)

	
16.8 (53.1)

	
7.42 (13.3)

	
0.399




	
D-dimer

	
1399 (2198)

	
1116 (1340)

	
1977 (3298)

	
0.180




	
eGFR

	
76.5 (21.5)

	
79.4 (22.0)

	
71.3 (19.9)

	
0.061




	
Coronary angiography:

	

	

	

	




	
Gensini score

	
9.02 (7.41)

	
7.78 (5.77)

	
11.2 (9.33)

	
0.034 *




	
ECG on discharge

	

	

	

	




	
Rhythm:

	

	

	

	




	
Sinus

	
102 (92.7%)

	
67 (95.7%)

	
35 (87.5%)

	
0.242




	
AF

	
5 (4.55%)

	
2 (2.86%)

	
3 (7.50%)




	
Stimulation

	
3 (2.73%)

	
1 (1.43%)

	
3 (5.00%)




	
ST depression

	
15 (14.4%)

	
6 (8.82%)

	
9 (25.0%)

	
0.035 *




	
Reversed T wave

	
56 (53.8%)

	
33 (48.5%)

	
23 (63.9%)

	
0.142




	
LBBB/RBBB

	
11 (10.6%)

	
3 (4.41%)

	
8 (22.2%)

	
0.009 *




	
Echocardiography on discharge:

	

	

	

	




	
IVS

	
11.2 (2.14)

	
10.8 (1.86)

	
12.1 (2.39)

	
0.006 *




	
PW

	
10.3 (1.98)

	
9.93 (1.60)

	
11.1 (2.39)

	
0.006 *




	
LVEF

	
54.2 (11.4)

	
54.9 (11.4)

	
53.1 (11.5)

	
0.441








Abbreviations: BMI—body mass index; ACS—acute coronary syndrome; CKMB—creatinine kinase MB isoenzyme; WBC—white blood count; HGB—hemoglobin; LDL—low-density lipoprotein; CRP—C-reactive protein; eGFR—estimated glomerular filtration rate; ECG—electrocardiography; AF—atrial fibrillation; LBBB—left bundle branch block; RBBB—right bundle branch block; IVS—intraventricular septum; PW—posterior wall; LVEF—left ventricle ejection fraction; *—statistical significance.
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Table 2. Pharmacological treatment at discharge in the study group. Comparison between subgroups divided based on primary composite endpoint occurrence.
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.

	
Study Group

	
Primary Composite Endpoint

	
p Value




	
No

	
Yes




	

	
n = 110

	
n = 70

(63.7%)

	
n = 40

(36.3%)






	
Pharmacological treatment:

	

	

	

	




	
B-blocker

	
81 (73.6%)

	
54 (77.1%)

	
27 (67.5%)

	
0.282




	
Ca-blocker

	
39 (35.5%)

	
24 (34.3%)

	
15 (37.5%)

	
0.737




	
ACEI/ARB

	
88 (80%)

	
54 (77.1%)

	
34 (85.0%)

	
0.337




	
Statin

	
98 (89.1%)

	
64 (91.4%)

	
34 (85.0%)

	
0.321




	
SAPT

	
31 (28.2%)

	
23 (32.9%)

	
8 (20.0%)

	
0.156




	
DAPT

	
48 (43.6%)

	
29 (41.4%)

	
19 (47.5%)

	
0.544




	
DAPT+OAC

	
10 (9.1%)

	
6 (8.6%)

	
4 (10.0%)

	
0.798




	
OAC

	
16 (14.5%)

	
8 (11.4%)

	
8 (20.0%)

	
0.239








Abbreviations: B-blocker—beta blocker; Ca blocker—calcium channel blocker; ACEI—angiotensin-converting enzyme inhibitor; ARB—angiotensin receptor blocker; SAPT—single antiplatelet therapy; DAPT—double antiplatelet therapy; DAPT+OAC—double antiplatelet therapy+oral anticoagulant; OAC—oral anticoagulant.
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Table 3. Occurrence of elements of the primary composite endpoint at 3-year follow-up.
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	Composite Endpoint
	40 (36.4%)





	Re-hospitalization due to CVD
	16 (14.6%)



	All-cause death
	13 (11.8%)



	Re-MI
	7 (6.4%)



	Stroke/TIA
	3 (2.7%)



	Revascularization (PCI/CABG)
	1 (0.9%)







Abbreviations: ACS—acute coronary syndrome; TIA—temporary ischemic attack; PCI—percutaneous coronary intervention; CABG—coronary artery bypass graft; CVD—cardiovascular diseases; MI—myocardial infarction.
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